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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Effect of ultrasonic vibration fully is shown, clothing etc 
which becomesdirty ultrasonic cleaning device which can 
wash easily with general household isoffered. 

[Means to Solve the Problems] 

ultrasonic horn 17,18 being connected by ultrasonic oscillator 
16, it has ultrasonic vibration part 3 whichbecomes, in end 
face 18A of front part ultrasonic horn 1 8 contacting, with 
ultrasonic cleaning device 1 which washes item being cleaned, 
abbreviation entirety which excludes the end face 18A of 
front part ultrasonic horn 18 has been surrounded item being 
cleaned with item being cleaned guide cover 4. 

item being cleaned guide ring part 22 in order to slide is 
formed item being cleaned in the end of cover part 20 of item 
being cleaned guide cover 4. 

With this kind of constitution, propagation doing ultrasonic 
vibration effectivelyin item being cleaned, it can actualize 
ultrasonic cleaning device 1 where cleaning effect ishigh, 
furthermore to ultrasonic horn user touches can prevent . 
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[Claim(s)] 
[Claim 1] 

ultrasonic horn being connected by ultrasonic oscillator, with 
ultrasonic cleaning device where ithas ultrasonic vibration 
part which becomes, item being cleaned contacts tip of 
theaforementioned ultrasonic horn and washes item being 
cleaned, 

ultrasonic cleaning device where abbreviation entirety which 
excludes end face of aforementioned ultrasonic horn is 
surrounded with item being cleaned guide cover and makes 
feature. 

[Claim 2] 

ultrasonic cleaning device which is stated in Claim 1 where 
aforementioned item being cleaned guide cover gradually has 
configuration where diameter becomesshort at least from 
aforementioned ultrasonic oscillator destined for end 
ofaforementioned ultrasonic horn, at same time outside 
surface of cover end curving, possesses curved surface which 
guides item being cleaned in theaforementioned end face of 
aforementioned ultrasonic horn and makesfeature. 

[Claim 3] 

As in end ofaforementioned item being cleaned guide cover, 
opening part which exposes end of aforementioned ultrasonic 
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horn is formed, the ultrasonic cleaning device which is stated 
in Claim 1 where cross section almost the item being cleaned 
guide ring part of round or square is formed alongside the 
opening edge of aforementioned opening part and makes 
feature. 

[Claim 4] 

As in end of aforementioned item being cleaned guide cover, 
opening part which exposes end of aforementioned ultrasonic 
horn is formed, the protrusion of intermittently plural is 
installed in periphery of aforementioned opening part, 
ultrasonic cleaning device which is stated in Claim 1 where 
end of aforementioned ultrasonic horn from end of 
aforementioned protrusion is a position of equipment inside 
direction and makes feature. 

[Claim 5] 

ultrasonic cleaning device which is stated in any of Claim 1 
through Claim 4 to which protruding dimension a of end of 
ultrasonic horn for aforementioned item being cleaned guide 
cover - is set in range of 5 mmDaDlOmm and makes feature. 

[Claim 6] 

Aforementioned ultrasonic horn is noncontact in 
aforementioned item being cleaned guide cover excluding 
position which hits against paragraph ofvibration and 
ultrasonic cleaning device which is stated in any of the Claim 
1 to Claim 5 which is made feature. 

[Claim 7] 

ultrasonic cleaning device which is stated in Claim 6 which 
possesses the noncontact clearance of 0. 1 - 8 mm between 
aforementioned ultrasonic horn and theaforementioned item 
being cleaned guide cover and makes feature. 

[Claim 8] 

Aforementioned item being cleaned guide cover flexural 
strength is 0.1 kgf/mm 2 or moreand ultrasonic cleaning device 
of Claim 6 or Claim 7 statement which is madefeature. 

[Claim 9] 

Aforementioned item being cleaned guide cover is retractable 
relatively vis-a-visaforementioned ultrasonic horn and 
ultrasonic cleaning device which is stated in the any of Claim 
1 through Claim 6 which is made feature. 

[Claim 10] 

ultrasonic cleaning device which is stated in Claim 9 which 
has drive switch which in aforementioned ultrasonic vibration 
designates electric power as the suppliable and attendant upon 
withdrawing motion work of aforementioned item being 
cleaned guide cover makes feature. TRANSLATION 
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Specification 

[0001] 

[0002] 

■r^sffitL^i*, 4*BBBB63-66372^aai; 
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[0003] 
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STALLED 
[Claim 11] 

Alongside inside surface or outside surface of aforementioned 
item being cleaned guide cover, ultrasonic cleaning device 
which is stated in any of Claim 1 to Claim 10 where wash 
fluid supply road which supplies washing liquid to end of 
theaforementioned ultrasonic horn is provided and makes 
feature. 

[Claim 12] 

ultrasonic horn being connected by ultrasonic oscillator, with 
ultrasonic cleaning device where ithas ultrasonic vibration 
part which becomes, item being cleaned contacts tip of 
theaforementioned ultrasonic horn and washes item being 
cleaned, 

In order inside item being cleaned guide cover where opening 
part was formed to end, aforementioned ultrasonic horn for 
end face to face to theaforementioned opening part, as it is 
stored up, aforementioned opening part being ultrasound 
propagation characteristic film, ultrasonic cleaning device 
which plugging is done and makes feature. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ultrasonic cleaning device, furthermore 
details regard the ultrasonic cleaning device of domestic 
which washes for example woven article and fiber product 
etc. 

[0002] 

[Prior Art] 

Until recently, those where Japan Unexamined Patent 
Publication Showa 6 3- 66372 disclosure and Japan 
Unexamined Patent Publication Hei 10-328472 disclosure are 
disclosedrespectively as technology which washes fiber 
product etc making use of the ultrasonic vibration, are known. 

washing technology which is disclosed in these disclosure 
with state which soaks item being cleaned (fiber product etc) 
in washing liquid, inserting also oscillator in washing liquid, 
issomething which it tries to remove soiling etc which 
deposits in item being cleaned ultrasonic vibration which 
occurs with ultrasonic vibrator by propagation doing in item 
being cleaned. 

[0003] 

In addition, there is a ultrasonic cleaner which is disclosed in 
Japan Examined Utility Model Publication Hei 7-5904 
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disclosure as other ultrasonic cleaning technology. 

This ultrasonic cleaner, protruding doing ultrasound 
amplification horn in equipment main body, has become 
theconstitution which washing liquid atomization is done 
from end of the ultrasound amplification horn. 

To wash with this ultrasonic cleaner, while applying end of 
ultrasound amplification horn which protruding is done to 
fiber product lightly, atomization doing washing liquid ithas 
reached point where it moves horn end to front and back, left 
and right. 

[0004] 

[Problems to be Solved by the Invention] 

But, as for washing equipment which uses ultrasound which is 
disclosed in the Japan Unexamined Patent Publication Showa 
6 3- 66372 disclosure and Japan Unexamined Patent 
Publication Hei 10-328472 disclosure which were inscribed, 
from fact that handling is difficult, utilization with general 
household was difficult. 

This way reason where handling is difficult, when it 
contacts,vibration being obstructed hand and clothing or other 
object in oscillator, isin order cleaning effect greatly to 
decrease. 

In addition, there was a problem which with these washing 
equipment, soaking the oscillator to in washing liquid, in 
order to use, appropriate contact with the item being cleaned 
and oscillator is difficult to assure, questions. 

[0005] 

In addition, there being a ultrasonic cleaner which is disclosed 
in Japan Examined Utility Model Publication Hei 7-5904 
disclosure,because ultrasound amplification horn protruding it 
has done, there is a problem that the ultrasound amplification 
horn is easy to do direct contact in user, to user discomfort 
andfear impression of ultrasonic vibration gives. 

Especially, when ultrasonic cleaning is done, because 
detergency differs in the extent of contact with horn end and 
item being cleaned, to wash making use of ultrasound 
amplification horn which protruding is done, there is a 
problem that requires theskill. 

[0006] 

Then, clothing etc which effect of ultrasound fully shows the 
objective of this invention, becomes dirty it is to offer 
ultrasonic cleaning devicewhich can be washed easily with 
general household. 

[0007] 

[Means to Solve the Problems] 
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[0010] 
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this invention has ultrasonic vibration part which becomes 
with ultrasonic oscillator and ultrasonic horn, in tip of 
ultrasonic horn contacting, with ultrasonic cleaning device 
which washes item being cleaned, abbreviation entirety has 
been surrounded item being cleaned with item being cleaned 
guide cover excluding end face of ultrasonic hom, it hasmade 
feature. 

[0008] 

With this invention of this kind of constitution, because item 
being cleaned guide cover you have surrounded excluding end 
face of ultrasonic horn, user touches to tip of ultrasonic horn 
directly, it can prevent . 

Because of this, there is action which prevents discomfort of 
ultrasonic vibration and fact that fear impression is given in 
user. 

item being cleaned is guided in order occasion where 
ultrasonic cleaning device isapplied, to be led to end face of 
ultrasonic horn with item being cleaned guide cover. 

Because of this, with this invention, with extent of skill of the 
user you wash easily and securely anyone without thing, 
itbecomes possible. 

[0009] 

In addition, this invention has ultrasonic vibration part where 
ultrasonic horn is connected by ultrasonic oscillator, becomes, 
in order item being cleaned contacting, with ultrasonic 
cleaning device which washes item being cleaned, inside item 
being cleaned guide cover where the opening part was formed 
to end, ultrasonic horn for end face to face to the opening part 
in tip of aforementioned ultrasonic horn, is stored up, opening 
part being ultrasound propagation characteristic film, 
plugging it is done,it has constituted . 

[0010] 

With this invention of this kind of constitution, opening part 
of end of item being cleaned guide cover being ultrasound 
propagation characteristic film, because plugging it is done, 
user touches to end of ultrasonic horn directly, it can prevent . 

ultrasonic vibration with end face of ultrasonic horn, through 
ultrasound propagation characteristic film, because 
propagation it is done on item being cleaned side, 
doeswashing whose efficiency is good, it is possible . 

[0011] 

[Embodiment of the Invention] 

You explain below, on basis of each embodiment which 
shows detailsof ultrasonic cleaning device which relates to 
this invention in drawing. 
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[0012] 

(embodiment 1 ) Figure 1 is sectional view which shows 
embodiment 1 of ultrasonic cleaning devicewhich relates to 
this invention. 

As for ultrasonic cleaning device 1 of this embodiment 1, 
summary it is constituted from the item being cleaned guide 
cover 4 which surrounds ultrasonic vibration part 3 and 
ultrasonic vibration part 3 which areprovided in equipment 
main body 2 and equipment main body 2. 

[0013] 

As for equipment main body 2, as shown in Figure 1, light 
emitting diode 9 as battery holder 6 and drive circuit part 7 
and switch part 8 and drive verification lamp is built into 
casing 5 of approximate cylinder which becomes synthetic 
resin. 

In addition, back cover 10 which is plugged has been 
mounted battery holder 6 in rear end of casing 5. 

On one hand, ultrasonic vibration part 3 is supported in front 
end of casing 5. 

In addition, front end of casing 5 is formed by cylindrical, 
item being cleaned guide cover 4 and external threaded screw 
12 which screw-in is done is formed in the outer perimeter 
surface . 

[0014] 

ultrasonic vibration part 3 is supported, through flange 
material 13 to front end opening part 1 1 of the casing 5. 

ultrasonic vibration part 3, connecting piezoelectric body 
14,15, consists of front part ultrasonic horn 18 of specified 
length dimension which is connected to front endface of rear 
part ultrasonic horn 17 and ultrasonic oscillator 16 which 
areconnected to rear end surface of ultrasonic oscillator 16 
and this ultrasonic oscillator 16 which become. 

These rear part ultrasonic horn 1 7 and front part ultrasonic 
horn 1 8 are divided on front and back of ultrasonic oscillator 
16,but ultrasonic horn is formed by having both. 

It is formed with metal which is easy to convey vibration 
inorder rear part ultrasonic horn 1 7 and front part ultrasonic 
horn 18 change vibration of ultrasonic oscillator 16 
intospecific frequency, to make vibration strong. 

In addition, front part ultrasonic horn 1 8 is set, in order from 
front end of casing 5 protruding to do to forward direction. 

[0015] 

Furthermore, unshown electrode is connected by piezoelectric 
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body 14,15 , has reached thepoint where electric power can be 
supplied from power supply. 

In addition, position which installs flange material 13 in the 
ultrasonic vibration part 3 regarding this embodiment 1 , with 
position where paragraph of thevibration exists, is set to front 
side of piezoelectric body 15 concretely. 

Furthermore, ultrasonic oscillator 16 listed those regarding 
piezoelectric body, but whenexecuting this embodiment, 
vibrating equipment is not something which islimited in this 
and like mechanical vibration generator and quartz oscillator, 
it issomething which if possesses mechanism which 
substantially generates vibration, it is good. 

[0016] 

With this embodiment 1 , this way holding structure where 
amount of decay of ultrasonic vibration islittle by supporting 
position which hits against paragraph of thevibration of 
ultrasonic horn, can be acquired. 

[0017] 

item being cleaned guide cover 4, as shown in Figure 1, is 
approximate cylinder whichbecomes synthetic resin. 

rear part 4A of this item being cleaned guide cover 4 has 
internal diameter method which 41 1$ makes front end of 
casing 5 possible, interior thread part 19 which screw-in 
isdone is formed in external threaded screw 12 which was 
formed to front end of casing 5 to inner perimeter surface. 

[0018] 

In addition, from rear part 4A of item being cleaned guide 
cover 4, in order tosurround front part ultrasonic horn 1 8 
which protruding is done from casing 5, in order tosurround 
cover part 20 and cover part 20 which were formed, gripping 
part 2 1 whichwas formed is provided in front side . 

cover part 20 outer diameter size is set in order gradually to 
become short destined for the forward direction. 

In order for cross section shape to do almost item being 
cleaned guide ring part 22 of round lap, it is formed in 
opening edge 20A of end of cover part 20. 

With edge surface and item being cleaned guide cover 4 of 
front end opening part 1 1 of casing 5, clamping doing flange 
material 1 3 and, rear part 4A of item being cleaned guide 
cover 4 by screw-in doing in front end of casing 5, it has 
reached thepoint where you keep ultrasonic vibration part 3. 

[0019] 

Furthermore, as shown in Figure 3, front part ultrasonic horn 
1 8 has become structure which with noncontact , ultrasonic 
vibration of front part ultrasonic horn 1 8 attenuation is 
difficult tobe done item being cleaned guide ring part 22 and 
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cover part 20 which surround this. 

Concretely, there is a noncontact clearance of 0. 1 - 8 mm 
between cover part 20 of the front part ultrasonic horn 18 and 
item being cleaned guide cover 4. 

Furthermore, as for item being cleaned guide cover 4, flexural 
strength is set 0.1 kgf/mm 2 (9.8 X 10 5 N/m 2 ) or more. 



[0020] 

With this embodiment 1, as shown in Figure I and Figure 2, 
as for end face 18A of front part ultrasonic horn 18,it is set to 
end face and abbreviation flush of item being cleaned guide 
ring part 22, but in order from end face of item being cleaned 
guide ring part 22 for thereto be a position of backside , it is 
possible to set. 

Concretely, when end face 18A of front part ultrasonic horn 
18, designates distance which protruding is done as a from 
end of cover part 20, - range of5 ramDaD 10 mm is desirable, 
it is a particularly preferably-5 mmDaDO mm. 

user cannot require skill and by setting protruding distance a 
to thisrange, effective washing becomes possible. 



«*L«tt*fcfi.*/<-»20(*3gJlfi»8B l -C 
-5 mm ^a^ 10mm ©IB5"eK3e**lSl^*tt 
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20 ©jfeft«fc8t,ms^seait--5«jiEti*«w 
cfcosftffl#tt«r»ffl#«B-»i8 
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Namely, when end of front part ultrasonic horn 1 8 protruding 
it has done in forward direction in comparison with cover part 
20 , because there is a concern which weakens ultrasonic 
vibration by pressing front part ultrasonic horn 18 strongly on 
fabric aspect which isa item being cleaned, fabric aspect that 
has tried does not hit to end face 18A of front part ultrasonic 
horn 1 8 strongly due to fact that end of cover part 20 (With 
this embodiment 1 item being cleaned guide ring part 22 ) hits 
to the fabric aspect. 

In addition, protruding dimension a of end of ultrasonic horn 
for item being cleaned guide cover, for example washing 
liquid or other liquid guarantees appropriate gap which lies 
betweenbetween ultrasonic horn and item being cleaned - by 
being set in range of 5 mmDaD 10 mm, be able to do with this 
embodiment 1, cleaning efficiency it improves itbecomes 
possible. 

Furthermore, end of front part ultrasonic horn 1 8 in 
comparison with end of cover part 20 to forward direction 
constitution and with applicable range of this invention,this 
case where protruding it does, user touches to front part 
ultrasonic horn 1 8 with cover part 20 , you can control . 

[0021] 

When above-mentioned morphological form is used for 
fixable above concerninguse of item being cleaned guide 
cover 4 which is explained, and when with the attachment and 
detachment you install, it is something which receives 
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application. 

In addition but, you can use for example thermoplastic resin, 
thermosetting resin, metak pulp, kiln ones etc concerning 
material of item being cleaned guide cover 4„ if it is 
something which can reveal objective which it touches to tip 
of horn which is a objective of the this embodiment directly 
and prevents , it is not something which islimited in especially 
these. 

[0022] 

With this embodiment 1 of this kind of constitution, because 
outside surface of the item being cleaned guide ring part 22 
has curved, it has possessed curved surface which guides for 
example clothing or other item being cleaned. 

Because of this, curved surface of item being cleaned guide 
ring part 22 slides on the item being cleaned smoothly, it is 
possible , item being cleaned end face 18A of the front part 
ultrasonic horn 18 becomes securely it contacts or opposes 
possible. 

Because of this, soiling of item being cleaned becomes 
securely is removed possible due to fact that for example 
washing liquid or other liquid lies between between end face 
18A of item being cleaned and front part ultrasonic horn 18. 

[0023] 

You explained above, concerning constitution of ultrasonic 
cleaning device 1 of this embodiment 1, but next you explain 
concerning operating method and action &operation of this 
ultrasonic cleaning device 1 . 

[0024] 

When you wash for example clothing making use of 
ultrasonic cleaning device 1 of this embodiment l,it has 
equipment main body 2 of ultrasonic cleaning device 1 by 
hand, it can drive ultrasonic vibration part 3 by designating 
switch part 8 as on. 

Soaking in washing liquid, you prepare clothing which makes 
washing liquid include, apply item being cleaned guide ring 
part 22 to fabric aspect of clothing,you can contact end face 
18A of front part ultrasonic horn 18 securely and 
appropriately this item being cleaned guide ring part 22 
sliding and others by doing on fabric aspect. 

As for ultrasonic vibration with end face 18A of front part 
ultrasonic horn 18, through washing liquid, the propagation 
doing oh fabric aspect, it removes soiling itbecomes possible. 

[0025] 

In ultrasonic cleaning device 1 of this embodiment 1, because 
cover part 20 of item being cleaned guide cover 4 has 
surrounded front part ultrasonic horn 18, user is action which 
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prevents thefact that direct contact it does in front part 
ultrasonic horn 18. 

In addition, with this embodiment 1, item being cleaned guide 
ring part 22 sliding on the fabric aspect of clothing, in 
resulting end face 1 8 A of front part ultrasonic horn 1 8 can 
beguided to predetermined site of fabric aspect. 

[0026] 

Furthermore, regarding this embodiment 1, you use for other 
than battery (You use with handy type of cordless )which is 
stored up in battery holder 6 as power supply, it is possible 
with electrical outlet type which connects external power 
supply to power supply jack kind of section24 which is shown 
in Figure 1 . 

Because of this, you use and selfishness becomes good, 
inaddition, operability and portable of high safety operation 
becomespossible. 

[0027] 

Next, evaluation result of cleaning effect which was done 
making use of ultrasonic cleaning device 1 of this 
embodiment 1 is explained. 

Furthermore, with this Working Example, with aluminum rear 
part ultrasonic horn 17 and front part ultrasonic horn 18, 
applyingpower of 50 kg-cm with torque wrench making use 
of those which in the cylinder piezoelectric body (With 
diameter 1 5 mm thickness 4 mm ) which designates PZT 
which is a solid solution of Pb Zr0 3 and Pb Ti0 3 as 
piezoelectric body 14,15, as main component do polarization 
in thickness direction,inserting, you prepared Langevin 
ultrasonic oscillator (ultrasonic vibration part 3 ) which 
becomes. 

Furthermore, length dimension of front part ultrasonic horn 
1 8 set length dimension of 32.8 mm, rear part ultrasonic 
horn 17 to!4.3 mm. 

In addition, it set diameter of rear part ultrasonic horn 17, to 
15 mm. 

And, resonant frequency, with 50 KHz, was output 5 W. 



In addition, as for item being cleaned guide cover 4 it formed 
with urethane resin,set thickness dimension of cover part 20 
to approximately 1 .2 mm. 

[0028] 

(measurement method ) 

* With washing appraisal of satisfaction 

While in housewife 10, hosiery of white of cotton of the mud 
soiling of option applying commercial liquid detergent, it had 
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[0037] 
[81] 



washing making use of ultrasonic cleaning device 1 of this 
embodiment 1, with survey satisfaction appraised. 

Satisfaction, a little satisfaction, also which you cannot 
callappraisal, unsatisfactoriness it had selecting from 4 -stage. 

[0029] 

* Accompanies use appraisal of discomfort which 

With washing in same way as appraisal of satisfaction, 
appraisalwas acquired with survey . 

[0030] 

Attendant upon use, hand touches, use Agemi is to have 
appraisingwith eye, appraisal content, there is not a problem, 
from a littleit selected you received 3 stages of anxiety^ 
unpleasant. 

[0031] 

(Working Example 1 ) 

protruding dimension from cover part 20 of front part 
ultrasonic horn 18, - was set to 1 mm. 

[0032] 

(Working Example 2 ) 

protruding dimension from cover part 20 of front part 
ultrasonic horn 1 8, - was set to 5 mm. 

[0033] 

(Working Example 3 ) 

protruding dimension from cover part 20 of front part 
ultrasonic horn 1 8, was set to + 1 0 mm. 

[0034] 

(Comparative Example 1 ) 

protruding dimension from cover part 20 of front part 
ultrasonic horn 18, was set to 20 mm. 

[0035] 

(Comparative Example 2 ) 

protruding dimension from cover part 20 of front part 
ultrasonic horn 1 8, - was set to 1 0 mm. 

[0036] 

evaluation result is sort of Table 1 . 

[0037] 

[Table 1] 
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As for being considered from above-mentioned Table 1, 
protruding dimension from cover part 20 of front part 
ultrasonic horn 18, - with 5 mm extent, is not a problem 
satisfaction to behigh and in discomfort, front part ultrasonic 
horn 18 pulling o with state which is packed, satisfaction 
ofthose which is not discomfort becomes low in comparison 
with this. 

In addition, when protruding dimension becomes 10 mm 
extent, as for satisfaction although it is high relatively, as for 
discomfort it has become many. 

This is in order to feel discomfort, due to fact that hand of 
user touches directly in tip of front part ultrasonic horn 1 8. 

[0038] 

(embodiment 2 ) Figure 4 and Figure 5 has shown 
embodiment 2 of ultrasonic cleaning device which relates to 
this invention. 

Furthermore, as for constitution of this embodiment 2, being 
something whichchanged only structure of distal section of 
cover part 20 in embodiment 1 whichwas inscribed, 
constitution of other portion is similar to the embodiment 1 . 

Because of this, explaining only structure of tip of cover part 
20,explanation of other portion is abbreviated. 

[0039] 

As shown in Figure 4 and Figure 5, item being cleaned guide 
ring part 22 of structure which isalmost similar to 
embodiment 1 is formed in end of cover part 20 in the this 
embodiment 2. 

Way it shows in Figure 4, in order lap to do, protrusion 23 of 
the plural intermittently is installed in end face of this item 
being cleaned guide ring part 22. 
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In addition, end face 18A of front part ultrasonic horn 18, in 
order to become end face andflush of item being cleaned 
guide ring part 22, is arranged regarding this embodiment 2. 

[0040] 

With this embodiment 2, because protrusion 23 is installed 
from end face of the item being cleaned guide ring part 22, 
end face 1 8A of front part ultrasonic horn 1 8 and fact that 
fabric aspect contacts strongly can be prevented due to fact 
that the protrusion 23 hits to fabric aspect of clothing which is 
a item being cleaned. 

Because of this, front part ultrasonic horn 1 8 is held down 
strongly in fabric aspect,be able to prevent , ultrasonic 
vibration of front part ultrasonic horn 18 is maintained 
becomes possible in optimum. 

Depending, with this embodiment 2, it raises efficiency of 
ultrasonic cleaning, itis possible . 

In addition, while supplying washing liquid, when ultrasonic 
cleaning it does the fabric aspect, because suffering washing 
part amount of fabric aspectand little gap where washing 
liquid flows between end face 1 8A of the front part ultrasonic 
horn 1 8, it can form, flow property of washing liquid becomes 
satisfactory, itassures improvement of cleaning efficiency, is 
possible . 

In addition, because protrusion 23 it is installed from end face 
of the item being cleaned guide ring part 22, user becomes 
directly difficult, to touch to end face 18A of front part 
ultrasonic horn 1 8 discomfort is given to user, can prevent. 

[0041] 

(embodiment 3 ) Figure 6 and Figure 7 has shown 
embodiment 3 of ultrasonic cleaning device which relates to 
this invention. 

As for this embodiment 3, being something which changed 
structure of cover part 20 in embodiment 1 which was 
inscribed, constitution of other portion isalmost similar to 
embodiment 1. 

[0042] 

this embodiment 3, cover part 20 directing to end side, in 
order gradually for diameter to become short, as it is set, has 
curved surface 20C which curves in tip of cover part 20. 



This curved surface 20C in order occasion where ultrasonic 
cleaning device 1 was operated,for tip 1 8 A of front part 
ultrasonic horn 1 8 to parallel to fabric aspect which is a item 
being cleaned, is action which is guided. 
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In addition, curved surface 20C because it is a configuration 
which curves is actionwhich on fabric aspect is made slip 
easy. 

[0043] 

In addition, it has unshown cover drive means which moves 
cover part 20 to front and backregarding this embodiment 3. 

Figure 6 has shown state which uses ultrasonic cleaning 
device 1, end of cover part 20 and end face 18A of front part 
ultrasonic horn 1 8 have become abbreviation flush. 

In addition, Figure 7 has shown state which does not use 
ultrasonic cleaning device 1 , in order from end of cover part 
20 for end face 18A of the front part ultrasonic horn 1 8 to be a 
position of inside , is set. 

Because of this, when ultrasonic cleaning device 1 is not used, 
user touches end face 1 8 A of front part ultrasonic horn 1 8 
directly, it can prevent . 

This way it is possible cover drive means which moves cover 
part 20, drive and the synchronization of ultrasonic vibration 
part 3 doing, is possible cover part 20 as constitutionwhich 
does drive which backs up and, user cover part 20 as 
theconstitution which is moved to front and back with manual 
in the option. 

Furthermore, electricity consumption is decreased becomes 
possible by makingconstitution which drives ultrasonic 
vibration part 3 only when backing up of the cover part 20. 

[0044] 

(embodiment 4 ) Figure 8 and Figure 9 has shown 
embodiment 4 of ultrasonic cleaning device which relates to 
this invention. 

As for this embodiment 4, being something which changed 
constitution of cover part 20 in embodiment 1 which was 
inscribed, constitution of other portion because it is almost 
similar to embodiment 1, abbreviates theexplanation. 

[0045] 

As shown in Figure 8, in tip of cover part 20 of ultrasonic 
cleaning deviceof this embodiment 4, extendable movable 
cylindrical part 20B is provided on front and back. 

movable electrode 24 providing and others ^ is in rear end 
of this movable cylindrical part 20B. 

In addition, when movable electrode 24 backed up, in order to 
contact with the movable electrode 24, fixed electrode 25 
providing and others ^ is on cover part 20 side. 

Furthermore, movable cylindrical part 20B is done directing 
to forward direction, with coil spring 26 which lies between 
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between cover part 20 side, energization. 

Because of this, cover part 20 with state which has not been 
appliedto fabric aspect etc which is a item being cleaned, as 
for movable cylindrical part 20B from the cover part 20 it has 
reached point where protruding it does. 

This time, end of movable cylindrical part 20B is set, as 
shown in Figure 8, inorder protruding to do to forward 
direction in comparison with end face 1 8 A of the front part 
ultrasonic horn 18. 

In addition, with state which applies cover part 20 to fabric 
aspect etc, as shown in Figure 9, as for movable cylindrical 
part 20B, backing uprelatively vis-a-vis cover part 20, 
movable electrode 24 contacting fixed electrode 25, to the 
ultrasonic vibration part 3 it has reached point where electric 
power is supplied with drive circuit as continuity state. 

Furthermore, constitution of other portion of this embodiment 
4 is almostsimilar to embodiment 1 which was inscribed. 

[0046] 

With this embodiment 4, when using ultrasonic cleaning 
device 1 , when pushing in to cover part 20 side movable 
cylindrical part 20B just, because ultrasonic vibration part 3 is 
driven, electricity consumption is saved becomes possible. 

In addition, when using other than, because it is surrounded 
with the cover part 20 and movable cylindrical part 20B, user 
etc touches front part ultrasonic horn 1 8 directly in the front 
part ultrasonic horn 1 8, is not. 

Because of this, user etc receives ultrasonic vibration directly, 
is not, discomfort and fear impression are caused, can evade. 

[0047] 

(embodiment 5 ) Figure 10 has shown embodiment 5 of 
ultrasonic cleaning device which relates to this invention. 

As for this embodiment 5, being something which changed 
configuration of cover part 20 and front part ultrasonic horn 
1 8 in embodiment 1 which was inscribed, constitution of 
theother portion because it is almost similar to embodiment 1, 
abbreviates theexplanation. 

[0048] 

As shown in Figure 10, configuration of cover part 20 of this 
embodiment 5 with theabbreviation rectangular shape , has 
become rectangle shape where end face 20C is long 
andnarrow. 

Long and narrow opening part 20A is formed in this end face 
20C. 
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configuration of front part ultrasonic horn 1 8 which is 
accommodated inside cover part 20 is setto sheet 
configuration. 

With this embodiment 5, because it is a rectangle shape where 
configuration of end face 1 8A of front part ultrasonic horn 1 8 
is long and narrow, range where fabric aspect whichis a item 
being cleaned is wide ultrasonic cleaning is done, it becomes 
possible. 

Because of this, in ultrasonic cleaning device 1 of this 
embodiment 5, you wash effective vis-a-vis item being 
cleaned whose cleaned surface product is wide, it 
becomespossible. 

[0049] 

(embodiment 6 ) Figure 1 1 has shown embodiment 6 of 
ultrasonic cleaning device which relates to this invention. 

As for this embodiment 6, in order opening part 20 A of end of 
cover part 20 in the embodiment 1 which was inscribed to be 
plugged, in end face of cover part 20, itbecomes for example 
polyethylene terephthalate (PET ), as ultrasound propagation 
characteristic film it issomething which sticks resin film 27. 

Other constitution in this embodiment 6 because to 
embodiment 1 which wasinscribed it is similar, abbreviates 
explanation. 

[0050] 

With this embodiment, we set thickness of resin film 27 to 
14;mu m, havetried not to obstruct ultrasound propagation 
characteristic. 

This way user touches front part ultrasonic horn 18 directly, 
by sticking resin film 27,it can prevent . 

In addition, ultrasonic vibration with end face 18A of front 
part ultrasonic horn 18, through resin film 27,because 
propagation it is done to item being cleaned, does washing 
whoseefficiency is good, it is possible . 

Furthermore, because washing liquid and soiling etc in order 
to wash item being cleaned it deposits it can prevent in front 
part ultrasonic hom 18, ultrasonic cleaning device where 
labor does not depend on maintenance can be actualized. 

[0051] 

(embodiment 7 ) Figure 12 has shown embodiment 7 of 
ultrasonic cleaning device which relates to this invention. 

this embodiment 7, as shown in same Figure, is constitution 
which supplies washing liquid to item being cleaned 29 
through inside wall surface of cover part 20 and empty gap 28 
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between front part ultrasonic horn 1 8 . 

Furthermore, unshown, wash fluid supply section is provided 
on equipment main body 2 side. 

This wash fluid supply section, synchronization doing in drive 
of ultrasonic vibration part 3, is designedin such a way that it 
is driven. 

Other constitution in this embodiment 7 is similar to 
embodiment 1 which wasinscribed. 

[0052] 

With this embodiment, while supplying washing liquid, end 
face 18A of front part ultrasonic horn 18 contacts item being 
cleaned 29 to be possible, effective washing becomespossible. 

[0053] 

(embodiment 8 ) Figure 13 has shown embodiment 8 of 
ultrasonic cleaning device which relates to this invention. 

this embodiment 8, as shown in Figure 1 3, is constitution 
where wash fluid supply road30 was formed to internal of 
cover part 20. 

Other constitution in ultrasonic cleaning device of this 
embodiment 8 is similar to embodiment 1 which was 
inscribed. 

[0054] 

Regarding this embodiment 8, unshown washing supply part 
which supplies washing liquid on equipment main body 2 side 
is provided, ultrasonic vibration part 3 and synchronization 
doing in sameway, as embodiment 7 which was inscribed in 
order for wash fluid supply sectionto be driven, is set. 

Regarding this embodiment 8, because wash fluid supply road 
30 is formed inside cover part 20,washing liquid to the utmost 
little can make influence which is given to front part 
ultrasonic horn 18. 

[0055] 

You explained above, concerning embodiment ^embodiment 
8, but this invention is notsomething which is limited in these, 
various modifications which areannexed to gist of constitution 
are possible. 

With for example above-mentioned each embodiment, 
piezoelectric body 14,15 was used as the ultrasonic oscillator, 
but also it is possible to apply magnetostriction oscillator 
which uses the magnet. 

In addition, with each embodiment which was inscribed, it 
formed item being cleaned guide cover 4 and casing 5 of 
equipment main body 2 as separate body, but making use 
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ofthose which formed in integral it is good. 

Furthermore, if item being cleaned guide cover 4 should have 
been cover configuration whichpossesses configuration which 
gradually makes diameter small at least, diameter most same 
or as for also cover which had portion where dimension 
configuration gradually becomes small in part of that being 
includedin aforementioned each embodiment is of course 
even with cover which possesses configuration where 
gradually diameter becomes large. 

[0056] 

Furthermore, as for cover which plural form is good forming 
holewhich is penetrated to cover part 20 of item being cleaned 
guide cover 4 of each embodiment which was inscribed, in 
addition, horn covers it is goodforming with such as hair and 
brush of plural as for is of course. 

[0057] 

[Effects of the Invention] 

As been clear from explanation above, according to invention 
whichis stated in Claim 1, there is an effect which prevents 
discomfort of ultrasonic vibration and fact that fear 
impression is given in user. 

In addition, according to this invention, item being cleaned 
being item being cleaned guide cover, because it is led to end 
face of ultrasonic horn, there is an effectthat it can be done 
washing easily and securely anyone, withoutrequiring skill to 
user. 

[0058] 

According to invention which is stated in Claim 2, in order 
topossess curved surface which guides item being cleaned, 
curved surface of end of item being cleaned guide cover slides 
on item being cleaned smoothly, it is possible, item being 
cleaned end face of ultrasonic hom becomes securely it 
contactsor opposes possible. 

Because of this, soiling etc of item being cleaned can be 
removed securelydue to fact that for example washing liquid 
or other liquid lies between between end face of the item 
being cleaned and ultrasonic horn. 

[0059] 

According to invention which is stated in Claim 3, item being 
cleaned guide ring part sliding, on item being cleaned in 
resulting end face of ultrasonic horn to predetermined site of 
item being cleaned is guided becomes easy. 

Because of this, ultrasonic cleaning device where efficient 
and operability arehigh can be actualized. 

[0060] 
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According to invention which is stated in Claim 4, because 
the protrusion which is installed in periphery of end opening 
part of item being cleaned guide cover end face of ultrasonic 
horn and appropriate distance between the item being cleaned 
can be kept, there is an effect which guarantees flow path 
where for example washing liquid or other liquid circulates it 
to be possible, removes soiling etc efficiently. 

[0061] 

According to invention which is stated in Claim 5, amount of 
pull out a of horn - between to 5 mm or greater 0 mm or less, 
because washing liquid or other liquid appropriate gap which 
lies between can be guaranteed between ultrasonic hom and 
the item being cleaned , cleaning efficiency is an effect which 
improves. 

In addition, when horn amount of pull out a to be larger than 0 
mm they are + 10 mm or less, although there are times when 
handling it is difficult,because tip is visible well, cleaning 
efficiency there is an effect whichimproves depending upon 
mastery of job. 

[0062] 

You can use for ultrasonic cleaning effectively without 
attenuation doing the ultrasonic vibration which occurs with 
ultrasound source according to invention which isstated in 
Claim 6, item being cleaned guide cover by in ultrasonic horn 
making the noncontact. 

In addition, with this invention, because you have kept with 
portion ofparagraph of vibration, without producing effect on 
ultrasonic vibration,ultrasonic horn can be supported. 

[0063] 

According to invention which is stated in Claim 7, because 
itpossesses noncontact clearance of 0. 1 - 8 mm between 
ultrasonic horn and item being cleaned guide cover , horn 
cleaning effect decreasing at time of cover,item being cleaned 
etc entering into those interstice, cleaning effect where 
detergency decreases not to be, always stabilizes can be 
acquired. 

[0064] 

According to invention which is stated in Claim 8, because 
the item being cleaned guide cover flexural strength is 0. 1 
kgf/mm 2 (9.8 X 10 5 N/m 2 ) or more, ultrasonic cleaning 
devicekeeps securely by hand to be possible, usingselfishness 
is good. 

[0065] 

According to invention which is stated in Claim 9, when 
using equipment only, item being cleaned guide cover 
backing up, because it can make state where end face of 
ultrasonic horn can contact item being cleaned, the user 
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mistaking, there is an effect which it touches to ultrasonic 
horn directly and prevents . 

[0066] 

According to invention which is stated in Claim 10, when the 
item being cleaned guide cover was backed up only, 
ultrasonic vibration can be generated. 

[0067] 

According to invention which is stated in Claim 1 1 , 
whilesupplying washing liquid, because ultrasonic horn it can 
contact item being cleaned, thereis an effect that it can do 
effective washing simply. 

[0068] 

According to invention which is stated in Claim 12, opening 
part of end of item being cleaned guide cover being 
ultrasound propagation characteristic film, because plugging 
it is done, user touches to ultrasonic horn directly, it can 
prevent . 

In addition, as for ultrasonic vibration with end face of 
ultrasonic horn through the ultrasound propagation 
characteristic film, because propagation it is done on item 
being cleaned side, there is an effect that it can do washing 
whose efficiency isgood. 

In addition, because washing liquid etc penetrates is not from 
the ultrasound propagation characteristic film to ultrasonic 
horn, there is an effect whichmakes maintenance easy. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view which shows embodiment 1 of ultrasonic 
cleaning device which relatesto this invention. 

[Figure 2] 

It is a sectional view of cover part and front part ultrasonic 
horn in ultrasonic cleaning device of the embodiment 1 . 

[Figure 3] 

It is a cover part amount and a front view of front part 
ultrasonic horn in ultrasonic cleaning device of embodiment 
1. 

[Figure 4] 

It is a cover part of embodiment 2 of ultrasonic cleaning 
device which relates to the this invention and a front view of 
front part ultrasonic horn. 

[Figure 5] 

It is a A-Asectional view of Figure 4. 
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[Figure 6] 

It is a cover part of embodiment 3 of ultrasonic cleaning 
device which relates to the this invention and a sectional view 
of use state of front part ultrasonic horn. 

[Figure 7] 

It is a sectional view of non- use state of cover part and front 
part ultrasonic horn in the ultrasonic cleaning device of 
embodiment 3. 

[Figure 8] 

It is a cover part of embodiment 4 of ultrasonic cleaning 
device which relates to the this invention and a sectional view 
of non- use state of front part ultrasonic horn. 

[Figure 9] 

It is a sectional view of use state of cover part and front part 
ultrasonic horn in ultrasonic cleaning device of embodiment 
4. 

[Figure 10] 

It is a oblique view of principal part which shows 
embodiment 5 of ultrasonic cleaning device which relates to 
this invention. 

[Figure 11] 

It is a sectional view of principal part which shows 
embodiment 6 of ultrasonic cleaning device which relates to 
this invention. 

[Figure 12] 

It is a sectional view of principal part which shows 
embodiment 7 of ultrasonic cleaning device which relates to 
this invention. 

[Figure 13] 

It is a sectional view of principal part which shows 
embodiment 8 of ultrasonic cleaning device which relates to 
this invention. 

[Explanation of Symbols in Drawings] 
1 

ultrasonic cleaning device 
11 

front end opening part 
13 

flange 
14 
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[Figure 8] 



[Figure 9] 



[Figure 10] 
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